SUMMARY An analysis of electrocardiograms from a patient with spontaneous double irregular ventricular parasystole is presented. Irregularity in one of the two parasystoles was produced by intermittence based on rate-dependent (phase 3) entrance block, and in the other parasystole it was attributed to "supernormal" exit conduction. Critical analysis of electrocardiograms revealed that first degree block, ratedependent block, and "supernormal" conduction in the exit pathway may account for the alterations in the arrangement and manifestation of the parasystolic beats. An electrocardiographic approach to these properties of the parasystolic structure and demonstration of double ventricular parasystole with irregularity in both parasystoles has not previously been found in the literature.
time intervals in this and in subsequent figures and in the text are expressed in hundredths of a second.
The consecutive records in figure 2A were obtained the next day. Parasystole B appears for only one instance in the form of a fusion beat (the second beat in the third strip). The smallest manifest interectopic A-A intervals range from 184-188. The longer interectopic intervals are not simple multiples of the smallest ones. The differences between calculated and manifest cycle lengths exceed that accepted for simple parasystole,8 and the characteristic structure of Wenckebach type exit block cannot be recognized. 9 Analysis of the ECG reveals that if the coupling time of a sinus beat to the previous parasystolic beat is below a critical time, the corresponding A-A interval remains about 188, but if it is beyond this critical value, the A-A interectopic interval is prolonged. The time intervals between the sinus beats exceeding the critical coupling time (indicated by circles in the figure) and the next parasystolic beats are only a little longer than the manifest parasystolic cycle length. These intervals in figure 2A are : 192, 192, 196, 192, 196, 196, 192, 196, 188, 192, 192, 196, 196, 196 and 196 . The demonstrated phenomena can all be well explained by rate-dependent (phase 3) entrance block of parasystole A.10 This means that if an impulse reaches the parasystolic focus or the adjacent tissues after their refractory periods, the parasystolic center will be discharged and its timing reset by the entering impulse, and a new cycle will start. Disregarding the possible depressant effect of the invading impulse, the parasystolic beat after the resetting QRS is likely postponed with the sum of entrance and exit conduction times. With coupling times of sinus beats to parasystole A being 102 or shorter, the parasystolic focus is not reset, whereas with those being 104 or longer, the parasystolic center is reset in the tracings of figure  2A . The coupling times of sinus beats to the resetting QRS complexes in this figure are always below the critical interval (104) so that they do not permit successive passive discharge of the parasystolic center.
Coupling times of the resetting and non-resetting beats to the previous parasystole are represented in figure 2B . figure 2A . Figure 3A is a schematic representation, according to Cohen and figure 4 . This characteristic arrangement of beats B shown in figures 4 and 5A was observed many times.
It is well-known that cycle lengths calculated from long interectopic intervals are often shorter than manifest cycle lengths.11 12 This phenomenon was also observed in our case, except for the interectopic intervals following the ones of 140. Interectopic intervals composed of three cycles varied within narrow limits (520-526) with the exception of those following the shortest ones, which ranged from 548-560. The average difference between the two types of long interectopic intervals measured 32. It was also noted that beats terminating the shortest interectopic intervals of parasystole B were always preceded by QRS complexes A with an interval of 52.
Diagrammatic representation of the proposed mechanism for irregularity of parasystole B is given below the tracings in figure 5A . Intermittent shortening of the interectopic interval of parasystole B with the comparable consecutive lengthening of the following interectopic interval can be readily explained by intermittent improvement in exit conduction of the parasystole. This means that unaltered regularity of impulse formation may be postulated, despite the irregularity of the parasystole.
Analysis of coupling times of the postulated dis- terval, as such beats manifest after significant delay in the reentry loop. In figures 4 and SA the interectopic interval following the shortest ones exceeded the other interectopic intervals also comprising three cycles, and were not shorter than three manifest cycle lengths.
The irregularity of parasystole B can be best explained by "pseudointermittence" of a continuous parasystole caused by "supernormal" exit conduction. The marked occasional acceleration of the emerging impulse involves significant basic conduction delay (first grade exit block) as indicated by the more oblique lines in the diagram ( fig. 5A) .
In figures 4 and SA, intermittent parasystole A with a critical resetting interval of about 90 and several successive resettings are present. Only infrequent active parasystolic firings are seen.
The continuous ECG tracings reproduced in figure  6 were selected from the ECG obtained on admission. systolic impulses must have encountered refractoriness at least 120 msec greater compared to the extrasystolic ones. This observation may be explained by depressed parasystolic surroundings compared to the ventricles and/or by divergence in stimulus strength of the parasystole and extrasystole.
To be sure that coupling time-dependent disappearance of the parasystole is caused by the presence of tissues refractory to the parasystolic impulses, it is essential to prove rate-independent entrance block of the parasystolic focus. Figure 9 demonstrates stability of protection (non-resetting) of figs. 1 and 6 ). Accordingly, in most of the published cases of intermittent (phase 3) parasystole, the exact differentiation between these two alternatives is not possible, and the suggested resetting of the parasystole does appear to be proven. The spontaneous or induced changes in coupling times of the apparently resetting beats may aid in the differentiation. If the alterations in coupling times of the presumably resetting QRS complexes are accompanied by similar changes in the corresponding interectopic intervals, intermittent parasystole is most likely present, even when only small deviations from regularity are seen. If the changes of coupling times of the presumably resetting QRS complexes have no influence on the corresponding interectopic intervals, as shown for parasystole B in our case ( fig. 9 ), the possibility of resetting can practically be excluded.
Exit Block
Exit block in parasystole is no longer a hypothetical postulate, and has gained a firm experimental basis. '9, 26-28 If non-propagation of a parasystolic impulse is not due to ventricular refractoriness, exit block is present. Among the possible conduction patterns of the emerging impulse, Mobitz I-9 29 and Mobitz 1I-type exit block18' 30 and manifestation of a subthreshold impulse due to supernormal excitability of the ventricles3' have been described in clinical electrocardiography. In this case, rate-dependent block in the exit pathway (figs. 6-8), first degree exit block ( fig.   5A ), and "Isupernormal" exit conduction (figs. 4 and 5A) in one of the parasystoles (B), and a possible phase 3 exit block ( fig. 6 ) in the other one (A) could be postulated.
The occasional premature appearance of parasystole B in figures 4 and 5A is not a result of supernormal excitability (unexpected propagation of a subthreshold stimulus), but may be related to supernormal conduction velocity of the emerging impulse.
Since the apparent shortening in cycle length is closely related to a critical A and focus B relationship, the acceleration of the emerging impulse may probably be due to a summation of the two stimuli, resulting in enhanced conductivity in the surroundings of the parasystolic center. The role of summation in development of a parasystolic rhythm has been disclosed by Cranefield and associates.'9 The mechanism of summation in our case did not play a role in the development, but it could be related to the peculiar arrangement of parasystole B.
It has been held that first grade exit block from a parasystolic focus was unrecognizable in clinical electrocardiography."0 But regular discharge of the parasystolic pacemaker with the demonstrated temporary acceleration of the emerging impulse of parasystole B could only occur with a prolonged basic exit conduction time (first degree exit block). Thus, it seems that there may be specific electrophysiological constellations which provide an opportunity to deduce a simple delay in exit conduction from the parasystole. In rate-dependent intermittent parasystole, the sum of entrance and exit conduction times may also be approximated by the parasystolic escape interval lengthening after a resetting beat, similar to the method used for the estimation of sinoatrial conduction times.'2 The minimal basic exit time of parasystole B in our case exceeds this calculated joint value of parasystole A.
The observation that stimuli from extrasystolic foci capture the ventricles at shorter coupling times than those from the parasystolic centers can be explained by alternative mechanisms. More depressed parasystolic than extrasystolic surroundings -the latter may be the myocardium itself -may be responsible for the observed difference in ventricular excitability depending on the site of stimuli. It follows that disappearance of a parasystolic QRS may be due to ratedependent (phase 3) exit block and may refer to electrophysiological heterogeneity in the parasystolic structures. An impulse not discharging the parasystolic focus, but influencing the emerging impulse, suggests at least two levels of the parasystolic structure. If the alternative mechanism works, a weaker parasystolic than extrasystolic impulse may also cause manifest ventricular depolarization, but only in later phases of ventricular repolarization.33 Thus, it seems likely that coupling time-dependent exit conduction of a parasystolic impulse may be determined by factors other than ventricular refractoriness.
